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Research Abstract
Imprinted genes are expressed from a single parental allele and are typically found in clusters throughout the mammalian genome. We have focused our efforts on the paternally expressed Igf2 and maternally expressed H19 genes. The opposite imprinting of these adjacent genes is mediated through shared 3' enhancers and a 2 kb imprinting control region (ICR). The ICR is hypermethylated on the paternal allele, where it mediates repression of H19. On the maternal allele, the ICR serves as a CTCF-dependent insulator, which allows exclusive access of H19 to the 3' shared enhancers. Gain of maternal methylation and loss of paternal hypermethylation of the ICR are associated with the human growth disorders Beckwith-Wiedemann Syndrome and SilverRussell Syndrome, respectively. Using gene targeting approaches, we have generated mouse lines that model the epigenetic mutations in these human syndromes. We have also studied the cis-acting sequences and trans-acting factors that mediate imprinting at this locus as well as other imprinted loci in mice. In all of these experiments, we have observed tissue-specific effects in loss of imprinted gene regulation. Moreover, we have also described various environmental insults that result in loss of imprinting in a mouse model system. 
